INTRODUCTION
Starting in 2012, exalts of Big Data became ubiquitous in the headlines of newspapers, proprietary magazines, and academic journals. Nearly every sector developed a fascination with the seemingly new discovery of Big Data and its unprecedented capabilities to fuel analytic breakthroughs. The concept of Big Data can be applied to all disciplines in widely varying capacities, and its sources and uses are myriad. The data fueling this surge is often collected from human behavior and tied to individuals, thus raising privacy concerns. 1 It is clear that the use of Big Data as an information resource will continue to become more prevalent as it is employed in academic research, data driven decision making, and even emerging as vehicle for government transparency.
SCOPE OF RESEARCH
As Big Data emerges as the basis of modern research, it has fittingly become increasingly present in research libraries, where data centers, equipped with data librarians (sometimes called data curators), are becoming more common. Librarians and information professionals have traditionally served as stewards of information access, research instructors, and privacy advocates. Librarians are poised, and arguably required, to be a vital part of the data era. 2 Within the recent tidal wave of available data resources, the librarian's role remains consistent and even has the potential to expand. To accommodate for the rising data demand, library and information science programs are adapting to include new curricula along with the fundamental skill set.
Along with the specialty area of data librarianship, the broader information profession field must be aware of growing data-based research and the issues involved in its storage, processing, and use. In order to inform librarians on the emergence of Big Data and how the data surge is impacting librarianship, we will investigate the following questions:
• How is big data effecting libraries and how are librarians preparing for more data in (or as) information resources?
• In order to better understand the environment of Big Data, we will first review the emergence of Big Data, and the potentials of unprecedented and innovative analysis. Next, we will describe the policies fueling the current data surge, including the government lead Open Data Initiative, and finally, discuss the impact on libraries.
LITERATURE REVIEW

Big Data Defined
The abundance of Big Data is a product of data being generated constantly, automatically, and rapidly. To credit one source of the data surge, improvements in technology have resulted in affordable computer devices and the prevalence of internet access, connecting more and more people to data-collecting entities. The statistics on the pace of data production are staggering. As of 2012, 90% of the world's data had been generated within the past two years. 3 However, Big Data is much more complex than just massive amounts of data. Big Data can be characterized by the three V's: volume, velocity, and variety. 4 To illustrate the volume of data at hand, one petabyte is equal to the amount of text in 20 million filing cabinets. In the time span of fifteen minutes, humans will have produced about 20 petabytes of data. 5 The rapid speed at which data are created adds to its dynamic capabilities. For example, a poster-child for Big Data projects, the Google Flu Trends website is able to source searches for flu related illnesses, thus tracking geo-specific flu outbreaks in real-time; much faster than the Center for Disease Control.
Velocity, however, should not be considered as solely speed, but the constant evolution of a dataset. 6 The variety of data sources, especially those that can be combined for complex analysis, is another key feature of Big Data. The sources of Big Data are widespread, from weather reports to traffic sensors and electricity grids, and are largely generated by people conducting routine activities. Due to the omnipresence of personal computing devices and smart-phones, individuals generate massive amounts of data through e-commerce, e-communication, social media, online searches, and GPS navigation. schedulers are some of the most common self-trackers. 13 According to Stephen Baker in The Numerati, "constant monitoring is bound to change the very nature of healthcare," by shifting the focus from "critical response to prevention." 14 Putting data analytics in the hands of, and for the benefit of, the individual has the potential to educate the public on how similarly, albeit on a different scope and scale, Big Data can improve quality of life.
Big Potentials
Open Government Data
The rise in publicly available data resources is not a coincidental trend growing in parallel to the massive data phenomenon; it has been lead, in part, by a government mandate. to the success of the Open Data Policy as it goes beyond organization and access to also harvest data inventories from federal agencies to increase availability. 18 At the time of writing, there are over 88,400 datasets available on data.gov and this number will only continue to expand. In fact, citizens can directly request a specific dataset to be released. In an attempt to research the economic potential of OGD, the Governance Lab (GovLab) research institute at New York University recently developed Open Data 500, the first initiative to study U.S. companies that use OGD in business and product development. 19 Researchers, too, are discovering a wealth of newly available science and engineering data, collected on a scale that only the federal government could possibly fund. While the new Open Data Policy requires agencies to incorporate privacy analysis in every aspect of data collection and dissemination, according to Jeannette Woodward, "not only are the procedures for collecting and using data flawed, but the technology itself often fails." 23 In fact, as the size of a dataset increases, privacy decreases such that identities can be triangulated to a point of incredible probability. 24 OGD privacy management concerns, in conjunction with the June 2013 realization of the NSA PRISM data collection program, are pushing librarians to become even stronger defenders of privacy. 25 The current level of government data collection is unprecedented, but for librarians already concerned with privacy, navigating this brave new world is simply an extension of the work that has been going on for decades.
Big Data in the Library
The trend of data-fueled research is ubiquitous in all sectors, creating the opportunity for librarians to collaborate with other disciplines to fill a service gap. Libraries, the bastions of information, are adapting to accommodate for the growth of data resources and provide data literacy instruction. Academic and research libraries have been most impacted by this evolution; many federally funded research grants have recently required data management plans (DMP) as part of the application process. It is largely the librarians' role to create and provide data management services that meet this new grant specification. In addition to providing DMP guidance, libraries have entered into the data lifecycle by taking on the task of housing and preserving the data generated from student and faculty research projects in data repositories. 26 The development of data resources has led some libraries to incorporate specialized data departments. In the article "The Emerging Role of Libraries in Data Curation and E-Science,"
Byron Heirdron points out that libraries must become curators of digital data in order to adhere to their core mission: to protect and disseminate information. 27 Because grantmaking agencies require both DMPs and plans for data maintenance post-research, university libraries are quickly adapting. In 2011, the National Science Foundation (NSF) began to require DMPs with all grant proposals and many other funding institutions have followed suit. 28 With competition for funding increasing, a well formulated DMP could increase award chances. Many scholars, however, are unprepared to create such proposals, manage, and preserve the data accumulated through their research. To meet this demand, major research libraries are creating data service departments, such as New York University (NYU), Cornell University, Massachusetts Institute of Technology (MIT), and John Hopkins University, to name a few. 29 With the growing incorporation of data services within libraries, there is a need for data librarians to manage these centers. Laura
Gordon-Murname specifically addresses the rise in big data and the emergence of data librarians in her article "Big Data: A Big Opportunity for Librarians." Gordon-Murname is optimistic that the data explosion means a new job market for librarians. As she points out, librarians are needed in four key areas: (1) organization, (2) search and access of internal datasets, (3) awareness of external data sources, and (4) to serve as authorities on copyright and intellectual property issues. 30 To equip librarians with these essential data-specific skills, "data curation" programs are becoming common in library and information schools. 31 Data librarians serve as resources for instruction on data discovery, data management plans, data analysis, and visualization tools such as geographic information systems (GIS).
Some academic libraries have elected to take a more active role in data management. The case study of Purdue University's development of data the repository, Purdue University
Research Repository (PURR), demonstrates the libraries involvement in creating a solution to the data needs of its researchers. The library joined forces with information technology and research departments to create PURR. The library, being the forefront of data instruction and reference, while also being knowledgeable on metadata standards, was a critical leader in the development process. 32 The data repository is an exemplary way for libraries to provide data service to its patrons while also exhibiting control over data produced by the academy.
The burgeoning field for data services in libraries, along with expanded career options for information professionals, indicates that new skills and education are required for such data specific roles. While these new roles demand improved technical intelligence, it is also imperative to view data as a collection to be incorporated it into the library's cadre of resources.
Noting this challenge, Dr. Deborah Rabina, from Pratt Institute's School of Information and Library Sciences states, "I would like to see LIS education graduate students who have not only the technological skills, but, more important, the policy perspective that views data as a collection." 33 It is in the middle ground between programmers, statisticians, and data scientists, where the librarian's skills must be developed in data reference and data curation. Librarians must take a lead in data science education to prevent data specialty positions within libraries from being sourced from other professional backgrounds. 34 As data is information at its most basic, this is not that far of a stretch. In seeking further data education, librarians will be poised to succeed in the data age. repositories. The proliferation of data in research are undoubtedly influencing the information profession and providing career opportunities. Librarians will rise to these new challenges, as to all others, by adapting to new technology and staying abreast of the latest trends in research. In the near future "data reference" will be included in general reference and datasets not given special attention. Adding to this forecast, data curation curriculum will not only be provided as an option, but one day become core requirements to library and information science degrees.
After all, data is the rawest form of information; the data scientist is the closest relative to the information scientist.
